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(54) Topical composition containing silicon gum 

(57) Described is a composition for delivering a 
pharmaceutically active agent topically to a human or 
animal body comprising 0.1 to 25 wt. % pharmaceuti- 
cally active agent; 0.1 to 3 wt. % silicone gum; and 72 
to 99.8 wt. % pharmaceutical excipient. These compo- 



sitions provide a substantive, silky feeling film on the hu- 
man oranimal bodyfrom which the pharmaceutically ac- 
tive agent is released. These compositions also inhibit 
caking of formulations in which the pharmaceutically ac- 
tive agent is insoluble. 
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[00011 This invention is concerned with compositions which are useful for delivering pharmaceut,ca!ly active agents 
opically to human or animal bodies. Specifically, the compositions of this invention comprise pharmaceutically active 
s agents controlled amounts of silicone gums to increase the substantivity of the pharmaceutically actrve agent, and 

pharmaceutical excipients. . 
|0002] Many topical compositions for delivering pharmaceutically active agents to human or animal bodies are known 
in the art. These include, for example, ointments, creams, gels, solutions, lotions, transdermal and local patches and 

10 [oooir 'Steny of these topical dosage forms utilise silicones in their formulations. For instance, silicone oils can be 
used in ointments and salves, volatile silicones can be used as excipients in many formulations and silicone based 
materials can be used as matrices or membranes through which pharmaceutically active agents are able to diffuse 

into the body at a controlled rate. . 
[00041 US patent 5 582,815 teaches the use of a volatile silicone as a carrier in a drug delivery system. This patent 
teaches that the silicone enables spraying of the drug composition without leaving residual carrier on the body. Th.s 
reference does not, however, teach a silicone gum for forming a substantive film. 

roOOSl French patent application 94 05272 also teaches a silicone containing topical dosage form comprising a li- 
pophilic active substance, a silicone based adhesive polymer composition and a volatile solvent. This reference, how- 
ever requires the use of a large amount of silicone adhesive polymer. These large amounts are not only expensive, 
but they also make dissolution of the active in the solvent more difficult; they result in a film with inferior aesthetics; 
they prevent the formulations from being sprayed; and they require a long time for drying. 
[0006] We have now discovered a composition useful for delivering a pharmaceutically active agent topically to a 
human or animal body which avoids the problems of the prior art. 

[0007] The present invention provides in one of its aspects a composition for delivering a pharmaceutically active 
25 agent topically to a human or animal body comprising 0.1 to 25 wt. % pharmaceutically active agent; 0.1 to 3 wt. /» 
silicone gum; and 72 to 99.8 wt. % pharmaceutical excipient. 

[0008] The compositions of this invention provide a substantive, silky feeling film on the human or animal body from 
which the pharmaceutically active agent is released. These compositions also inhibit caking of formulations in which 
the pharmaceutically active agent is insoluble. 
30 [0009] The compositions of the present invention contain a pharmaceutically active agent. Generally, the pharma- 
ceutically active agent chosen is not critical. It can comprise any solid or liquid material for which topical delivery to a 
human or animal body is desired. As used herein, topical' means not only active agents intended for the skin but also 
those intended for ocular, buccal, nasal, aural, vaginal or rectal cavity or a cavity formed, for example, in a tooth or an 
open wound. These active agents include therapeutic agents or diagnostic agents. 
35 [00101 Therapeutic agents which may be employed include, for example, antibiotics, antiseptics, antifungal, antiacne, 
antiinflammatory agents, hormones, anticancer agents, smoking cessation agents, cardiovasculars, H> blockers, bron- 
chodilators, analgesics, antiarrythmics. antihistamines, alpha blockers, beta blockers, ACE inhibitors, diuretes, ant.ag- 
qreqants, sedatives, tranquillisers, anticonvulsants, anticoagulants, vitamins, agents for treating gastric and duodenal 
ulcers proteolytic enzymes, healing factors, cell growth nutrients, peptides and others. Specific examples of suitable 
therapeutic agents include penicillins, cephalosporins, tetracyclines, macrolides, epinephrine, amphetarn.nes, aspirin, 
barbiturates, catecholamines, benzodiazepine, thiopental, codeine, morphine, procaine, lidocaine. sulfonamides, 
ticonazole, perbuterol, furosamide, prazosin, prostaglandins, salbutamol. indomethacine. diclofenac, glafen.ne. dipy- 
ridamole and theophylline. Mixtures of pharmaceutically active agents can also be used herein. 
[001 1 1 Suitable diagnostic agents are also known in the art and can include, for example, materials opaque to x-rays. 
001 2] The proportion of the pharmaceutically active agent employed in a composition according to the invention is 
chosen in accordance with the concentration of the pharmaceutically active agent required to deliver the dosage re- 
quired This may vary within a wide range such as from 0.1 to about 25 weight percent of the composition. Generally, 
however, the pharmaceutically active agent will comprise about 0.1 to about 10 wt. % of the composition 
[001 3] The silicones gums used in the present invention are known in the art and many are commercially available. 
so Generally, they comprise silicone polymers and have the structure: 

R 3 Si-0-[Fl 2 Si-0] n -SiR 3 

ss m this structure, each R is independently a hydrogen, a hydroxy!, an alkoxy or a hydrocarbon of 1 -20 carbon atoms 
such as methyl ethyl, propyl, vinyl, phenyl, etc. Generally preferred are polymers in which the repeating units comprise 
dimethyl methylvinyl, methylphenyl, methylhydrogen. methylhydroxyl and mixtures thereof and the end^apping units 
comprise dimethylhydroxyl, dimethylvinyl. trimethyl and methylvinylphenyl. Most preferred are silicone gums having 
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dimethylsiloxy repeating units terminated with trimethylsilyl or dimethylhvdoxvlsiM O ro.,nc % ™o, , 
» and spraying, and i, defcys the d'rying llmTlSXTSJSii Pharmaceutical act*e agent dissolution 

poryethytone glycols and ^.polvm^^toic^iSi ,! C *°'' B< " yvi " > " >»"">»»•». P'°M"s. 

antioxidant,. Lfl.ring .genre, EZ^Sn ££££ ^SL'Trr' " >n ' CS P'oservalhraa. 

(e g-, materials used to ZZZ^TZSZIZZS * !, T " *' * °' " °* n *" a 01 
combined » bM, aboM " g"? s "Jf " "g. e^T* ™'"' a '' W,al am0,Jn, °' a " ,h « 

used in the manufacture of a cream anri tho woi ^ * « emprise a mixture of those materials commonly 

other excipienrs employed in pharmacy comooun^ J, exl,nd8rs ,uo11 aseilicone lipids, silicone renins, 

IrnnttW* inand aroL h. C™3^S^^S^ST« T aS , * C ° n "°" in9 environrnenl 
materia* and tha Ilk. '""""""n. Processing aids auoh as cyclic or Imaar polydiorganosiloxanas, hioadheslve 

vo-tlla sxcipisn, ,o evaporet. reX^t^^S^r"' " aa< "" 0na ' S " P °' lhe 

by a mechanical sprayer which mechanical oumrl tK^ * . 'nstance, the composition can be sprayed 
be forced trom a container ^^S^^ 1 ^^^ T 8 8h,B,B * COmp ° Siti ° n Can 

carbons will function herein as lo^no as thev Lrf! J ?1 ? Co ™ent.onal propellants such as air or hydro- 

Sr.=?rar~~ 

— ». _ oontroilin, -^o^po^^ 
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mechanical pump can be designed to deliver a controlled quantity of composition with a metering valve. Similarly the 
amount of propellant used with an activation can be controlled such that discrete quantities of composition are expelled. 
r00261 The present invention offers numerous advantages over the prior art. The method described herein allows 
for the simple dispensing of a pharmaceutical composition which will adhere to a substrate (substantivity) for a sufficient 
time to release said pharmaceutical agent to said substrate. As such, a skilled practitioner is not required for application. 
Likewise small amounts of silicone gum are used so that costs are minimised and aesthetics are improved. Moreover, 
the amount of silicon gum is small enough that it can be sprayed when a volatile excip.ent is used. 
[0027] In order that the invention may become more clear there now follows a description of a composition illustrative 
of the invention. Unless indicated, all parts are by weight and all viscosities are at 25°C. 

Example 1-3 Placebo 

r0028] In a container was mixed 5 wt. % talc, silicone gum (average dp = 9500, molecular weight = 700,000, viscosity 
at 25"C = 0.45 Pa s) in the amounts indicated in Table 1 and hexamethyldisiloxane (HMDS) (molecular weight - 16^, 
viscosity = 0.65 mm 2 /s at 25°C) in the amount indicated in Table 1 . 

[0029] Delivery of these compositions by spraying using a mechanical sprayer and a conventional mechanical me- 
tering valve was attempted. The results are presented in Table 1 : 

Table 1 



Ex. 


Wt. % Silicone Gum 


wt. % HMDS 


Results 


1 


1 


94 


Sprayable * 


2 


2 


93 


Sprayable * 


3 


5 


90 


Not Sprayable 



* The HMDS evaporated in 2 minutes leaving the substantive film on the skin. 

[0030] This Example demonstrates that compositions containing low amounts of silicone gum can be sprayed where- 
as those with higher amounts cannot. 



30 



Examples 4-12 

[0031] The following compositions were made in the same manner as Example 1 . The Silicone Gum and HMDS are 
the same as in Example 1 : 



3S 


4. (control) 


Silicone Gum 
HMDS 


3% 
97% 




40 


5. (control) 


Ketoprofen 
Ethyl alcohol 
HMDS 


8% 

18.4% 

73.6% 




45 


6. 


Ketoprofen 
Ethyl alcohol 
Silicone Gum 
HMDS 


8% 
18.4% 
0.7% 
72.9% 




SO 


7. 


Ketoprofen 
Ethyl alcohol 
Silicone Gum 
HMDS 


8% ~ 
18.4% 
2.2% 
71 .4% 




SS 


8. (control) 


Ketoprofen 
Ethyl alcohol 
HMDS 


2.5% - 

19.5% 

78% 
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(continued) 



5 


9. 


Ketoprofen 
Ethyl alcohol 
Silicone Gum 
HMDS 


2.5% - 
19.5% 
0.8% 
77.2% 


10 


10. 


Ketoprofen 
Ethyl alcohol 
Silicone Gum 
HMDS 


2.5% - ■ 
19.5% 
1 .6% 
76.4% 


15 


11. 


Ketoprofen 
Ethyl alcohol 
Silicone fium 
HMDS 


2.5% 
1 9.5% 

O QO/ 
^.O /O 

75.7% 


20 


12. 


Ketoprofen 
Ethyl alcohol 
Silicone Gum 
HMDS 


2.5% — - 
19.5% 
2.4% 
75.6% 
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13. 


Ketoprofen 


1.2% — 




Menthol 


0.03% 




Ethyl alcohol 


7.5% 




Silicone Gum 


2.7% 




HMDS 


88.5% 


14. 


Ketoprofen 


1.2%—- 




Menthol 


0.03% 




Stearyl alcohol 


0.03% 




Ethyl alcohol 


7.5% 




Silicone Gum 


2.7% 




HMDS 


88.5% 


15. 


Ketoprofen 


1.2% — - 




Menthol 


0.03% 




Oleic acid 


0.07% 




Ethyl alcohol 


7.5% 




Silicone Gum 


2.7% 




HMDS 


88.5% 



[0033] All the formulations were clear. 
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Examples 16-17 Solid Formulations 

[0034] The following solid compositions were made by blending the components listed below in abeaker. The Silicone 
Gum and HMDS are the same as in Example 1 : 
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16. (control) 


Carbopol 980 NF 


0.68% 




NaOH 1N 


2.47% 




Ketoprofen 


2.45% 




Ethyl alcohol 


13.8% 




HMDS 


h c 00/ 

l b.o/o 




Deionized Distilled Water 


64.4% 


17. 


Carbopol 980 NF 


0.68% 




NaOH 1N 


2.56% 




Ethyl alcohol 


13.8% 




Ketoprofen 


2.43% 




Silicone Gum 


2.85% 




HMDS 


13.3% 




Deionized Distilled Water 


64.3% 



Fxamples 18-21 Influence of the Silicone Gum Content on the Evaporation of Formulatbns 

[0035] The following formulations were made in the same manner as Example 1 . The Silicone Gum and HMDS are 
the same as in Example 1 : 





Control 


Example 1 8 


Example 1 9 


Example 20 


Example 21 


Silicone Gum 
HMDS 


Owt% 
100wt% 


10.7wt% 
89.3wt% 


5.1wt% 
94.9wt% 


2.94wt% 
97.06wt% 


1.07wt% 
98.93wt% 



[0036] Each of these formulations were sprayed onto a 47.2 cm* metallic cup at room temperature in a closed balance 
using a metering dose of 1 30 ul. The distance from spray nozzle to cup was 5 cm in each case. The cup was weighed 
prior to spraying, 3 seconds after spraying, and even/ 30 seconds thereafter until all of the HMDS conta.ned in the 
formulation had evaporated. The time for evaporating 90 % of the HMDS (T 90) was recorded for each formulation. 
The control (0 wt.% silicone gum) was used to calculate the % increase in T 90 which occurred as the wt. A, s.l.cone 
gum increased. The results are presented in Table 2. 

Table 2 



% of Gum 


T 90 min 


% increase in T90 


0 


5.97 


0 


1.07 


6.55 


9.7 


2.94 


8.4 


40.7 


5.1 


9.08 


52.1 


10.7 


9.89 


65.7 



[0037] These results show that increasing the silicone gum content above 1 wt. % results in a sharp decrease in the 
rate of evaporation lor the HMDS. A gum content of about 3 wt % provides the maximum increase in T90 generally 
acceptable in the industry. Above this silicone gum content, the evaporation of the volatile excipient is adversely im- 
pacted by the silicone gum load and this limits the practical benefit of the topical formulation. 

Example 22 Substantivitv of Silicone Gum Formul ation on Skin 

[0038] The forearms of volunteers were cleaned and then sprayed in several areas with the formulation of, Example . 
4 The formulation was allowed to dry for 15 minutes. A FT-IR/ATR cell was used to take an IR spectrum at each area 
"grayed An IR spectrum was taken on different areas of the sprayed skin at different times (between 30 minutes and 
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20 



30 



35 



SiSSST ,ablS) An ' R ° f ,hS C ' 8anSed forearm skin was used ^ a control blank 

2L£ M P Sr c m a ?v SiN< ; 0ne L remf,ir : in 9 on the skin was c *"^ted by comparing the height of the specific si.icon 

peak he.ght (1255 cm 1)/ specif.c skm peak he.ght (1538 crrri) in the blank test. The results are shown in Table 3. 

Table 3 



Timo /hr\ 
I II 1 It. \lif J 


MVbrlACafc (%) 


STD DEVIATION 


0 PS 


1 UU 


0.0 


n ^* 


o2.4 


17.1 




50.2 


22.6 


1 * 


65.8 


21.2 


1.5 


55.2 


12.2 


2 


58.8 


9.7 


3 


42.9 


12.0 


4 


36.0 


10.9 


i 6 


21.8 


5.3 ; 


8* 


25.2 


12.7 


Number of panelist :n=5orn = 4 when * 



»c r°^ 01 I he ? oil 8 "", 8 ClearlV Sh ° W th3t thS 8ubstantivi ty of 'he silicone gum is decreasing with time However after 
spring 5% S "' COne S,i " rSmainS - F ° r COmpariSOn ' HMDS is »<* ^ectab.e onthe sk" 10 sZZJs afler 



Example 23 SubstantK/itv of Ketoprofan o n Skin with Silirnna Gum 



the 5 Se f o^^TAP^m 7 T k" * ** ^ 15 minUteS - At Selected toes < as indicated in 

added and the results compared vs. time. The results are provided in Table 4. 



40 



Table 4 



45 



SO 



55 





12 


X — -» V*i A 

8 (control) 


20 min 


+ + + 


+ + + 


40 min 


+ + + 


+ 


3 h 


+ + 


+ 


6 h 


+ + 


ND 


8 h 


+ 


ND 



+ = 



trace / ND = not detectable 
[0043] These results show the substantivity of drug on the skin with formulations of the present invention. For the 
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10 



control formulation (8), a significant amount of drug remains on the skin 20 minutes after application and some drug 
is detectable at 3 hours. After 6 h, however, the drug is not detectable. 

[0044] By contrast, 40 minutes after application of the formulation of the present invention (1 2), a significant amount 
of drug remains on the skin and some drug is still detectable on the skin at 8 hr. 

Example 24 Reservoir Effect of Ketoprofen on Skin with Silicone Gum 

[0045] The forearm of a volunteer was cleaned and then sprayed with approximately 40 mg of the formulation of 
ExampJes8(control), 9, 10 and 11. 5 minutes after application, 5 pieces of SEBUTAPE (Monaderm Laboratory) were 
coT^s^uTiv^appliecrE a^d stripped from the treated skin. A FT-IR/ATR cell was used to take an IR spectrum of the 
tapes. An IR of unused tape was used as a control. 

[0046] The ratio of the height of the drug peak to the height of the unused SEBUTAPE peak (reference) was deter- 
mined for each tape. The results are as presented in Table 5. 



15 



Table 5 



20 



25 



30 



35 



40 



45 



SO 



strip 1 

strip 2 

strip 3 
strip 4 
strip 5 



ratio of the height of the drug peak/height 
reference peak 



11 



0.2283 

0 . 0309 

0 .0148 
0 . 0102 
0 . 0040 



10 



0 .1728 

0 . 0465 

0 .0108 
0 . 0070 
0 . 0060 



0 . 0845 
0 . 0098 



0 . 0024 



ND 
ND 



8 



0.058 
3 

0 . 006 
2 

ND 
ND 
ND 



Legend: ND is not detectable 
Example 25 Abrasion Resistance of Ketoprofen on Skin with S ilicone Gum 

[0047] The forearm of a volunteer was cleaned and then sprayed with approximately 40 mg of the formulation of 
Examp les 5 (control) L 6 and 7. A pproximately 40 mg of the formulation of Examples 5, 6 and 7 was also applied to 
SEBUTAPE as a 100% reference. Approximately 40 mg of a placebo formulation (no drug) was also applied to SEB- 
UTAPE as a blank test. 

[0048] 5 minutes after application, pieces of SEBUTAPE (Monaderm Laboratory) were consecutively applied to and 
stripped from the treated skin until no drug remained. 

[0049] The strips of tape were each transferred to a 50 ml erlenmeyer flask containing a magnetic stirring rod. 1 0 ml 
of ethanol was dispensed into the flask and a top applied. The flasks were put into an oven at 40°C and the magnetic 
stirrer was run at 550 rpm for 1 hour. 

[0050] The amount of drug in the extract was then calculated using a UV spectrophotometer at 253 nm and compared 
with the 100% reference. The results are presented in Table 6. 
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Table 6 



% Ketoprofen on strip for formulation 
With : 



10 



1S 



20 



2S 



30 



35 



40 



SO 



SS 



Strip 
No. 



10 

11 

12 
13 
14 
15 
16 
17 



Total 



Drug ( Ketoprofen ) in : 



8.1 
16.0 
9.7 
7.6 
9.7 
7.4 
4.7 
4.4 
7.7 
5.1 
2.3 
2.3 
3.0 
2.7 
0.1 
2.2 
2.8 



95 . 6 



27.9 

21.5 

10. 8 

7.4 

5.4 

2.5 

2.5 

1.8 

2.2 

1.5 

1.2 
1 . 0 
0.7 
0.6 
0.9 
0.6 

ND 



control 
5 



88. 5 



50.5 
29.8 
5.9 
2.8 
2.3 
2.5 
1 . 9 
1.8 
1.5 
1.6 



NP 

NP 

NP 

NP 

NP 

NP 

NP 



100.7 



Legend : NP , not performed because no drug visible on 
the skin 

Example 26 Substantivity of Drug after Applictinn from a Soljd Formylation \ A 

" j /U 

S^U?^ and J han «? m9 ° f <he f °™ ,a «° n «- B-mpta. 16 (control) and_7 

% „mrof Approx-mately 40 mg of each formulation was applied on a piece of SEBUTAPE as 1 00 
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and the magnetic stirrer was run at 550 rpm for 1 hour. 

[0054] The amount of drug in the extract was then calculated using a UV spectrophotometer at 253 nm and compared 
with the 100% control. The results are present in Table 7 



Table 7 



10 



15 



20 



25 



30 



35 



40 



45 







Wt . % 


drug on the 


strip 






(compared 


to drug 






quantity applied ) 


Time 




3 




6 




(h) 












Strip 




17 


16 


17 


16 


No. 














1 


8 . 1 


16 .1 


9 . 6 


28.3 




2 


13 .8 


14 .2 


14 .3 


16 .6 




3 


12 .4 


13 .0 


7.2 


8 . 1 




4 


6 . 5 


13 .6 


5 . 5 


4.4 




5 


10 . 8 


9.8 


8.3 


0 . 9 




6 


6 . 9 


5.2 


6.6 


0 . 5 




7 


4 . 0 


4 .3 


6.5 


0 . 6 


* 


8 


12 .7 


6.4 


13 .5 


1.4 


Total 


75 .3 


82 .6 


71. 5 


60.8 



* remaining Ketoprofen collected from the skin with the 
cotton wool 

[0055] These results indicate that there is no significant difference in substantivity between the formulation of the 
invention (17) and that of the control (16) 3 hours after application. (Quantity of drug collected on the equivalent strip 
and total quantity of drug collected for both formulations). 

[0056] At 6 hours after application, however, the formulation of the invention (17) is more substantive than that for 
the control formulation (16) as exemplified by the fact that 

72% of the drug applied with the formulation of the invention (17) remains vs. 61 % for the control (16); approximately 
51 % of the drug collected is removed with 4 strips for the formulation of the invention (17) vs. 94 % for the control 
(16); and 13 % of the drug remains on the skin after the 7th strip for the formulation of the invention (17) vs. about 1 
%for the control (16). 



Claims 

so 1. A composition for delivering a pharmaceutical^ active agent topically to a human or animal body comprising: 
0.1 to 25 wt. % pharmaceutical^ active agent; 
0.1 to 3 wt. % silicone gum; and 
72 to 99.8 wt. % pharmaceutical excipient. 

55 2. A composition according to Claim 1 wherein the pharmaceutical^ active agent is selected from the group consisting 
of diagnostic agents, antibiotics, antiseptics, antifungal, antiacne, hormones, anticancer agents, smoking cessation 
compositions antiinflammatories, cardiovasculars, H 2 blockers, bronchodilators, analgesics, antiarrythmics, alpha- 
1 blockers, beta blockers, ACE inhibitors, diuretics, antiaggregants, sedatives, tranquillisers, anticonvulsants, an- 
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£epSr tS ' Vi,am ' nS ' a9en,S trea,in9 9aS,riC dU ° denal U ' CerS ' P rot6o| y« ic heaHng factors and 

3 ' than 2fJ0,00? aCC ° rdin9 * ^ °' ^ Pr8Vi ° US WhiCh ^ 9Um h3S 3 molecu,ar Wei 9 ht 9 rea ^ 

4 ' n K ydrxStn a s COrdin9 * ^ * ^ * 3 dimeth y'P°'y^'oxane encapped with dimethyp. 

5 - ^SKE oT^To^T ^ PrSViOUS C ' aimS " <*™™^ ^ive agent is present at 



ia 



6 ' ?.5°o 2.?5 2 S C ° rdin9 t0 °' PrSViOUS C ' aimS 10 WhiCh thS Si ' iCOne 9Um is present at a eventration of 

7 ' excIoTem 3 " 10 " aCC ° rdin9 ,0 °' Pr9ViOUS C ' aimS Wh6rein ,hS P ha ™ aceut *al excipient comprises a volatile 

8. A composition according to Claim 7 wherein the pharmaceutical excipient is hexamethyldisiloxane. 

9 ' ^o 0 ^h aCCO,din9 !° ° f C ' aimS 1 * Wh6rein ,h8 P harma ^"«ical excipient comprises those excipients 

™*°:z:£ s ™:iT ,n, ° a ^ system se,ec,ed ,rom ,he *** — *> - — 

25 10. A method of forming a substantive film comprising. 

a^lto^ Z^T^'" 9 01 !° 25 % P harmaceutica »y ^tive agent; 0.1 to 3 wt. % silicone gum; 
and 72 to 99.8 wt. % pharmaceutical excipient to form a composition and 
^ applying the composition to a substrate'to form the substantive film on the substrate 
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